Ⅰ. INTRODUCTION
Dental implants are now becoming a more popular treatment to replace missing teeth, as they provide a longer-term solution, slow down bone loss and preserve nearby healthy tooth tissue.
Implants are made from titanium, a material that is well tolerated by bone and integrates easily with bone tissue (Brauner, 1993; Okabe et al, 1995; Scarano et al, 2003) . Titanium has many advantages as a prosthesis material, including excellent biocompatibility, high strength to weight ratio, low density, sufficient corrosion resistance, and low cost compared to noble alloys (Parr et al, 1985; Zavanelli et al, 2000) . However there are some disadvantages and potential problems that might arise after treatment is completed. Lately, titanium implants have shown bonding problems with resin cements. If there is a separation between titanium and resin, cracks or crazing in that area may be a nidus for microorganisms and plaque to accumulate, possibly resulting in adhesive bond failures . Many different surface treatments have been proposed to improve the strength of this bonded interface. These treatments include sandblasting, silicoating, using functional monomers, acid etching, and many others. Studies have shown the treatments have been effective at increasing bond strength, albeit at varied amounts (May et al, 1995; Koizumi et al, 2006; Ban et al, 2006) . The Silano Pen performed significantly better with the base metal alloy (Co-Cr) than either spark erosion or Rocatec (Janda et al, 2007) . Its performance on the gold alloy and titanium was similar to both of the other bonding systems.
Silano Pen is a relatively easy system to use, but it is not well documented in the literature.
The purpose of this study was to evaluate the bond strength between titanium implants and resin cements using different surface treatments including treatment with Silano Pen. Magnifications of 1000 and 1500× were used.
Ⅲ. RESULTS
Mann-Whitney test revealed the existence of significant between-group differences (Fig. 1) showed significantly lower than 90, 110㎛ (p < 0.05).
SEM images are reported in <Fig. 3>. Compared to the Silano Pen groups, sandblasted specimens presented with much greater surface roughness (Fig. 3) . Residual alumina on the surface of titanium was observed. Sandblasted specimens mainly failed adhesively at the titanium interface (Fig. 4 c, e) . Although surface irregularities were evident, a small amount of remaining resin cement could be detected on the titanium surface after load. In Silano Pen groups mixed failures were prevalent (Fig. 4 d, f) . Resin cement remnants retained over a treated titanium were seen in SEM images of specimens from Silano Pen groups. Systems that are based on silica coating and silanization have been thoroughly studied in the literature (Mukai et al, 1995 Limitations of the study may include that it is an in vitro study and conditions that may affect the bond strength in vivo were not tested. Also, thermal stresses induced by the thermocycling were not tested, and with regard to testing methodology, it may be that specimen geometry combined with bond testing parameters used may not accurately reflect the stress state observed in an actual prosthesis during function.
Ⅴ. CONCLUSION
Within the limitations of this study, it can be concluded that treating titanium surfaces with chemical procedures such as Silano Pen is beneficial for improving the titanium-resin cement bond strength.
